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PROBLEM TO BE SOLVED: To obtain a highly stable olefin oligomerization catalyst capable of giving 
1-hexane useful as a feedstock comonomerfor linear low-density polyethylene in high selectivity and 
yield, composed of each specific chromium compound, alkylmetal compound, and metal imide 
compound. SOLUTION: This catalyst comprises (A) a chromium compound (pref. 0.01 &mu mol to 
lOmmol/L in concentration) of formula I ((m) is 1-6; (n) is 0-4; A is a 1-2C alkyi, aryl, etc.; B is a 
nitrogen-contg. compound, phosphorus-contg. compound, etc.) such as chromium (II) dimethyl, (B) 
pref. 10-2000eq. (per mol of the component A) of an alkylmetal compound of formula II ((p+q) is 1-3; M 
is lithium, magnesium, etc.; R is a 1-10C alkyI; X is H, an alkoxyl, etc.) such as methlyllithium, and (0) 
pref. 1-300eq. of a metal imide compound of formula III ((d) is 1-4; M is a group lA or IIA metal 
element; Z is an imido structural unit-bearing nitrogen-contg. heterocycle) such as N-(trimethylsilyl) 
maleimide. 
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L L D P E i7Wf4 3 1 /-7- 1 LTWffl^: 1 -'X^-fe y 

-mm (z), (5^*. dm-^4<^m.. mum 

mmmiA. IIA, IB. IIB. IIIB^L<{i 
IVBK<7)^S^»X(±*^O^Jl7C«^|gL. Z 
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Tti-m: ( 1 ) 

M (Z) J ( 1 ) 

(St*, d{ii-4c^mT'S)i., Mimmmmmi 

A. I lA. IB. I IB. II IB^L<{±IVB]K 




A. I lA. IB. I IB. I I IB^L<{iIVB]K 
0^7)T;^=^f;^S. 

[11*313] ^'x:!Mt-^Wf m-mxK i 3 ) 
CrA„B„ (3) 
(St*. mfil-ewSSK-^t^, n{S0-4cOSfK- 

tLfz^J'-^j:< t h 1 aJJLh^l^-r ) Xyrs^tiUt-^mX'h 

izk mmk-rimm i xjiit^ 2 tcfEa<7)^v 
imm ] 7;^^;^#«'^[:^*^TlE-tet ( 4 ) 

RpMX, (4) 
(St*. p(iO<pS3-r-J)'9. ^liO£ci<3X-h-o 
T. L;i^i)P + q(il-3T-J)-g., MtiU^'^A. vi^' 
^^i-t^A. SIS, ^i^'nyXfir/I^S-i^-AS-^L. RJi 
MSlifc 1 - 1 ocoT;^^;^^ J: Dil{m/t^i'^=5:< t h i 
aiil±^^L, X(i7lc«ll^^. T/l-n^vS. TU-zl- 



[il«]l5 ] 11*111 J^MII*]l4c^l^-fn>?)^tfE«t£^ 

[it*]l6 ] An^>-ft!|%*q=^fEHK5t ( 5 ) 
R' iM' jX' k (5) 

(5t*. i{iO-4coSaT'J)'5. j«0-lc7)SS:T" 
h^. tfzkl,±l-4cr)mmTh^, R' {i7K^X{i^ 

«si-2 0OK'fbJ<*sr^t. M' imm'immi 

A. I I A. V I I I . I I B. I I I B. IVB^L 
<!iVBi^c07E^Sr^L. X' (i^No jr-yji^j; OiMff 

[fl*Jl7 ] IMiIl 7^^11*11 6 CO v^-fii^^tlEKcO 

#at-ri.^w7 ^ yffis-^jw. 
[il*]l8 ] ;i.^xi!*iTIE-«j(: ( 6 ) 

M(Ar)i (6) 

(St*. lfi2-4O«T'*0. M{±iiM#^I I 

B. I I I BX(iI VBiS<7)7C«&^L. Ar{4T';- 

7 ^ yffifi-&jtt«. 

*i 1 - ^: yX-h I. ; t r m t ^1.11*11 9 tfE«K 
[ 0 0 0 1 ] 

A^Am,\Y.'mmV'm^ s Kft&%^^^>5r&jr^7 
A yomwmwk. iku^K^m^^tz^vy i ymm 
■^mm-fi>. ^^miKii. mzzc^^uyt^m 

«ffi^«^yx^L.y (LLDPE) OlIt43^yv- 

b tX^m 1 -'^^-ty J: < . *^o«SiRWtc 
WmLolzr.i-uycoim.-^im. ii2:VZii^:m^^fz 
xf - y . 

[0002] 

[tS!*<?)gffi] xf-^y^<7):t^7 ^ y^ffifi-^L? 1 

-^^^^y^mmi-iKmzm^x . ^nA«s:fflv> 

^ i fc {±i.^ttTi) , ^J-i(f , 3 3 4 7 8 4 

o^mmmRv^nwime 2-26523 T-^i&igfcfi. 

2 3 9 9 2 0^i.^||itl{±. ^'PA^t-^. b°o-;l^^r 
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[0003] 

K^®3 3 4 7 8 4 oneMmmmmmme 2-2552 

[ 0 0 0 4 ] t , mW^f^ - 2 3 9 9 2 Q-^^^lgtCfE 

KDffiv^«t<, JMm:mmhLX\ttti-i^ 
[0005] *^Hfl(i±iec7)Sat;:fi^^i^T^r§^i./>: tcT) 
W L L D P E <7)1IS3 ^ y V- i; LTTO^ 1 - 

[ 0 0 0 (, ] 

^ ^ i \ it km- ' ^, nJ'/zJ : ' 7 

[0007] ap*)*^Bfl{±. ^oi.-fi:-^ft, r;i/^;i/^ 
M^t-^WtTFIE-itei; ( 1 ) 

M(Z), (1) 

A. I lA. IB. I IB. II IB^L<{iIVB]K 

I. ) x-Tj'.^ti^^m^ s t^'(b^»*i>5:-g.jrv7 ym 

[0 0 08] 

{wmmmmm^ mz. ^wmz-:>i^xmizmL< 
[00 09] ^mMi^zi6\,^xmmti^^m-^ 5 vit-^ 



mit. Tie-iETt ( 1 ) 

M(Z), (1) 

A. IIA. IB. I IB. I I I B^t<{il VBi^ 

[00 10] ±IS-^g5t: ( 1 ) tfcV^T. MtLTfi. 

0iJxtt'. ;'<f-;l/S- x^/k«, 7°^t7^^- 7-^;l/ 

jimmtmfi^iii. ttz. ru-zi-stLTii. mz 
m&-t^i^<^x'm\^^tK mnt. 7x:i/i/S, h/p^ 

[0011] iiSHKit ( 1 ) x'^^tit^m^ 5 Yit 
^tixii. mizm^-tihcox-m^^tiK mm. 

Jli^Vil-) anif-^^ h\ N- ( h^Jp(i-)l=y^J/l) >- 
h73>--f 5F. N- ( h-U^f-;Pi-U;l^) -2-7T 
y-2. 3-i^';ir/L't"^v-< S K. N- (bU^f-;Pi/ 
|J;P) -l-v-^'p^yf-y-l, 2-i^';<f;L';}i'^i^-< 
SF. N- {h\):^i~)iy'J)l) -3, 4, 5, 6-r 
F9hFn7^;MS F, N- ( F U;^^;!-!^';;!-) X 
^yy^ S F. N- ( FUxf-zl^i^U/k) 5 F. 
N- ( F 'J -n-7°Ph°;l/i'iJ;^) VL--^ 5 F. N- 
( FU-n-y^/l-i^U/l/) -7k-f 5 F. N- ( FU- 
n-^^yj\^yU)l) S F. N- ( F U^Vi^VF 
>-U;U) VU-^ S F. N- ( n-yf-zki^'^f-zki^U 

vi^-fSF. N- (t-7"f-;Fi^';><^;Fi^U;F) v 
V-^SF. N- f-;Hfdf;/;PviJ;l^) vix^ 5 
F. N- {n-:^^i~)Vl^}i^!Vy^))V) VV-^SF. 
N- (n-t^ f'fy)WJ:)<^)Vy^))V) Vl^-^SF. 
N- ('<.yi;;l'i;';<f-;l'>'U;F) vv-f SF. N- 
f-;p;;^7'f-;P>'y;l/) vw^SF. N- {y^^-iVi/yi 
^;Fi^y;F) vu-^S F. N- ( p-^ F=^i^7x:^;F 

f-;Fi/U;F) vV-f SF. N- (p-F;M;Fi>'^ 
^/F^-y/F) VL-'f S F. N- ( Fy7x-;Fi^y;F) 
-71/ S F. N- ( F yy^/F^y) VF'-f 5 F. N- 
(h\}it^f-)V1-y) ^l^-^SF. N- {y^Vy'f-)V 
T;l. 5-i>A) VL'-^SF. N- (i^'X^;l/7;FS-'> 
A) -7F-f 5 F. 7m-7y-i 5 F. Ilvv-f 5 F. *;F 
i/'^AVlx-^ a H\ T^^y^AVF'-l" S F. -j-Fyi^AV 
F-<SF. y-J-'^AVl^-^ S Fl^AW'i.n-g.o -in'?. 



(4) 



94 5 24 



[00 12] 

mC-n^^S, (2) 



[0013] {^rp^ dUt 1-4 <7y^T$, I. Ml^rn 

mmmmiA, I I A. IB, I I B, III B1^L< 

li I V Bmnmmm^^ximmmn^m7tmi:m-t. 

Ri, Rm^ti^'fiAm. itmi-i ocor/1,^/1 
- ( b 'J?(i-il> [ill) Vl^^f 5 K^N- ( hVy'i->l 

[0014] m^A s K^k-^ftioflra*«4, m^^ uj. 
it-^mi'tMziiibxo. 1-1, oooas-cfto. 

mi<m. 5-500^^. J:0etL<{41-3 
0 0 aST-*l. . S K^l:-&!ftOffifflfi?!)>"^'ni.^l: 

ffifflfiAi^' p A-ft-^ift 1 ^/l-tC^J LT 1 , 0 0 0 3 

[0015] zzx\ ^mx-m-^'^Mi^m^ s F-fC 
-^m, mziii Bm I V Bi^co^M-^ s F-fb-^iTis 

[ 0 0 1 6 ] ; ^T. ±iE-te(; ( 1 ) x'^-^tii^m 
%'^<n-Hmx:^^x% h . mm. i A&t^ 1 1 Ai^^ 

ii<7)>f S Fft-^fi. Uf-i^A. rf-^l/Uf-i^A. ^F 

un^A. *«^L:^Fy'!7A. ^^t^&y^rA. m^t^f- 

;l.V^:t-i^'>A. ie^t,y^;UVi;/:^>">A^iO I A&IX 

1 1 K-mLm\'c^m}i a s F^b^Ji^^^MtB^^s ; t t- 

I. . X, I BSt/- 1 I Bm>nA 5 F^^if^ 

(4, mm. m\j^m(n\Bm\ i b^« 
z. t x-^m:-% 1 1 1 B St/' I V B mm.o)A s f 

. F U ;^ U 71/ ^ o U F . F U 7>;F >- 'J 
o U F , F U 7'f-;Ff-y ^ o U F . ^xf-zl^r/L- S 
A ^' n y F^cO I I I B St/' I V B J^cO^WiM-fbll 
i: S F-ft-^tftSr T}Vi] U (^^TX'Km^'^fz 0 . m 



lecoi 1 1 BAr/ivBmri^mu^mik i a. 1 1 

A, IB, I I B;^co^JS^ S Fft-^^KJSE^-li:^ 

o.x, Fyy^/i-^ytF'jF, hUAvf^fVTii 

S ri-^Ab F y F^«0 I I I BRr/ 1 V BjS^tfO^Jlb F 
y F t ^ S Yit-m^KiB^-^l Z b X'^i&X'^ I , M 
frWtCfi. PolymerJournal, 24, 67 

9 (19 9 2) liZXflil. N- ( F y r;F=^/Fi/y7F) 
•VV-^ 5 Fti, VV^ 5 FXJiiEW^ S Ft FyT;F 
^;Wi/y;i/^'ny Vismnyitism^^TX'Km^ 

o u r n a 1 of Organic C h e rn i s t 
ry, 39, 21 (1974) (; iiUf , lEvL- -f S F 
(4, Vl^-^ S Ftiflig|fiSrX^y-;L'/i^-><f-;L'X;l/* 

[0017] *l&BJT-fSffl§fL|, ^oA^b-^lflgt LT 
(4, mcSi|RStl>iiOT14^rt^^\ mill. TIS-Mit 
(3) 

CrA„B„ (3) 
(5^*, m{41-6cOgiltT'S>^J, n{40-4cD^icT 

^}tA{4^S:i-2 0ior;F^;PS. ry-;p 

TL'-y. T;I^3^^S. ;<?;I^^dri'^-FS. /3 
-i^'^rF^-FS, ^-^rbxXT;P«at/^'75F«, 

4->5r < fc t 1 ffll-U K ^ L . B { i^S^ti ftfrif*) . y ^ 

iifz'p^j:< t h 1 ma±^m-f) x^.^niit-^mm 
mtf:h(^)b ixm\^^:>tLi. 
[ 0 0 1 8 ] iia-fl^jt; (3) ^zav^x. 
Onrtl^iimt LXli. mzmmt&i^cox-iits:^-^ 
i\ mux. ?<-^/im. y^)v^. ry^F 

^ f-;l. 5. ^' n'^ > i--xx;L^X(4 F y ;^ >- y 7M 

-tivmmi^mf (:>tih , mm. 6 - 2 o «t y -7f« t 

LT{4, #t:RgS-t.Si><?)r«4^r»,^:^)\ <^J;ti4, 7x- 

Tv~ybLx\i. mzm&-tth<r)x-\tts:\^i}K mt 

\i. KyJiy.. :t.^)VKyJ!£yX\i^^^><-i')VKy-^ 

x\i. m\<zm'^-thiya)X'\i-^x\'^if. mm. ^F^i- 

xh^i/S, Tn*°^^S, 7"F^i-S, 'N.^^/F 

Ti-^s^s, xfry;F^^>-sxi47xy^i/Si;^s^ 

(4, f^tcPIJg-f l.tOT145ri.^;(j\ M^lf. r-fer-F 
7°nf;t^~-FS, 7-^1/- FS, ^^^^y^'yx 
-FS, 2-xi^;k^Jf-<f7x-hS, ^dfi--2-x 
f-zl.'vJf-tf 7x-b^, -<y^^'^^^-FS, i^'^'nn 
X^;^'^,3f^fyx-F^, 7'>F-FS, XxTF-F 
:tF'X-hS, Kyyx-hS, Xf4-^7T^— F 
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2, 6, 6-7-}'y:^i-}V-3, 5—^~Ti'y'Jt-f- 

[0019] ±ie-^jt ( 3 ) tfc^^T , mm^^iti^ 

^J;t{f, *X7^y, *X7r^h, X{i*X7^ 
xXt/I', x-T/l', 7)Vn-)VX{±'r\-ymX' 

[00 20] ±=e -ffiji: ( ) -e.T;?iis ^'ny.ftf^Ti!) 

A ( I I ) y}<^)V. ^'PA (III) hU;'<f-;l/, ^ 
OA ( I V) f F5;><f-;l/, ^'oA ( I I I ) FUX 
(??-ry;i/) , z^'oA (II) f F9^x (7?-r 
U;l^) . ^'nA ( IV) tF9^^ (jf^^'^yf-;!/) . 

^'DA (IV) T-F^^-X ( F ^}A'j-lVy^})VA& 
;F) , ^'oA (II) f;^ (i/^'p'<y:^jyx-;|/) , 
i?DA ( I I ) h";:?. ('<y^^f-;l/>'i7o'<y^i>x- 
;l/) , ^'nA ( I I I ) FUX {n-T^i}V) , ^'oA 
(IV) tF7^X (i^r-rU/l-) . i^DA (I I) i-' 
7x-;l/, ^'oA (0) h'x «y-ify) . iJ'oA ( I 
I ) i/'^i-;!/ Csy-fe'y) . ^'oA ( 0 ) b'x (X-?- 
/Ky-tfy) , ^DA (0) fx (^^■i?-;<f-;i/'<y-if 
y) ^ iJ'oA ( I ) l/^u^y^-J:t.—)\/ {Ky^ 
y) , :?aA (I v) tF^^F^^-F, ^'oa ( I 
V) tF7XF^>-F, ^'nA ( IV) TF^rn;^^ 
i^F, ^'OA ( I V) f-F77-Fdfi^F. ;5'nA ( I 
V) tF7^^>-/F^^>-F, ^'nA ( I V) tF7X 
tTU/FsT^vF, ^oA ( IV) rF^^xydfi^ 
F, i'-aA (II) fx (Tff— F) , ;?nA ( I I 
I ) FUX (7-feT-F) . ^oA (II) fx (rn 
fjj-^— F) , ^'oA ( I I I ) FUX (rnf:t^— 
F) , ^'oA { I I I ) FUX F) . ^-nA 

( I I ) fx ( 2 -xf-^l/'^dr^fyx-F ) . iJ'nA 



(III) FUX ( 2 -x^/I^df -ifyx- F ) . ^'n 
A (I I) fx (^Vt^^^^-h) . iJ'nA ( I I 
I) FUX . ^'OA ( I I I) F 

UX (:t^>'-2-x^;l^dfi>-yx-F) . ^'nA 
(III) FUX (i^'^'^ux■f;^A,^-+^yx-F) , 
iJ'pA (III) FUX (:t.:t'<-y^'yx-F) . 9u 

A ( I I ) f X (:t^>j-'^i/^yx-F) . ^'nA ( I I 
I ) F'JX (^-^V-F) . 9uA (II) fx {y^ 
V-]-) , ^'nA (III) FUX (x-fTl^-F) , 
^'oA (II) fx (XfTl'-F) , ^'nA ( I I 
I ) FUX (;tL-x-F) . 9uA (II) fx {^V 
x-F) , (Ill) FUX (A^yyx-F) , 

^'oA (II) fx (t7r^^-F) , ^'nA ( I I 
I ) FUX (-^7r^^-F) , ^'nA (II) ^^^fV 
-F. :7pA (II) fx (Tf -^-^L-Tf F-^--F) . 
^'OA ( I I I ) F U X ( 7f ^;F7f F-f- F ) , ^ 
PA (I I I) F UX ( F U 7;F5j-D7f f-;l^7f F-^ 
-F) . ^'nA (III) FUX {^^^y jVi^uT-^ 
^jVr-^Y-f-V) , ^'OA ( I I I ) FUX (2. 
2, 6, 6-TF7;<f-;P-3, 5-A.T^yi;:t~^- 
F) . ^'OA (III) FUX ( 1, 3-rf9y'Jti' 
-F) , ^-oA (III) FUX (2-;'<^;l--l, 3 
-7■^'yy:t:^-F) . ^'oA (I I I ) FUX (^y 
V'<;I/7-feF-t-F) . iJ'oA ( I I I ) FUX (7-b 
f-;l'7-fer-F) , ^oA (III) FUX (i>-^f-;F 
75 F) , i^'uA ( I I I) FUX (i^-i/^'OA,:^i^;l/ 
75 F) . 7>7{tm-^nA, 7-y-ftMZ^OA. JS^t 

^-j'DA, j^fbmr.^'nA, Aftfi-^DA, mm 

r^'oA, 3'>fL^-,7i7A. 3'->fLm l^'oA. tM-ft; 

^'n = ;F, iiia^it^'nA. .Itafth Fn=^i^;?nA, 

iPjit^'oA. iiSig^'oAI^*WJ.#tl>. 
[002 1] FU^'anFU7-Uyi5'nA 
(III). y^'DPfX (f Ui^'y) :7nA ( I 
I ) , Sx'^'nnfx (4-xf-;i^f Ui^'y) ^pA (I 

I ) , FUi^PPFUf Uv'yi^PA (III). FU 
:;'ppFUx (4— ^ vrpf;Pf Ui-'y) ^'pa ( i 

II) . FU^'PPFUX (4-xf-/Pf Uv'y) :7p 
A ( I I I ) . FU^'ppFUX (4-7x:i;I^f U^' 
y) ^'PA (III). FU^PP (1, 4, 7-FU 

4, l-Y^)r^i/^XiJ^y) ^UK 
(III). i^^^'PPi^^^^FPi^/t'fX (4-x^;l-f 
Uyy) ^PA (II). >;'^'PP>>'xFni/;kfX 
( FU7x-;l/*X7 i y^dfi-F) ^-oL. (II). 

ix'^ppfX ( FU7i-/k*X7^y:t^i^F) ^'P 
A ( I I ) . FU^'ppFUX ( FU7x-;k*X7^ 
y) ^'PA (III). FU^^'pp [fx {2-~Jx,^ 
/L'*X7'f 7x^;k) -x^;I/;I;X7^y] 7pA ( I 
II). F U ^'PP [ f X ( 2 - >;xf-;F*X7 A yx 
^;F) - n-7°Pf;L'*X7^y] ^UK (III). 
FU^'PP [fx (2-i>'xf-;k;^X7^'7xf-;F) - 
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>'^'0^df>-/I^*X7'f i^O^ (III). hU^' 

nn[l, 1, {iy'x.i-^l't^xy ^ 

)V) x-^yl ^'oA (III), bUi?on [hUX 

(2-i>'x-?-;k*X7'f yx-?-;k) t^xy^y] ^ui. 

(Ill), b U ^'nob'x ( b U7'-?-;I^*X7 » 
(III) ^-^v-. hU^'pobUX (yf-;l/ 
T-fef— h) ^oA (III), fUi^nnhUX (x 
^;k7-tx-b ) ^oA (III), b U^'ooh 

(f b5t Fn7 5y) ^'nA (III), hU^'nn 
hUx (i^'^^Hfy) ^'nA (III), V\)9uuV 
( i s o-7°^y^V-;l/) ^ul. (Ill), h U 
^nnbUX ( 2 -x^;I/A,df-if 7-/1. ) :7nA ( I I 

I ) , bU7x-;l/hU.X (T-b5bKo75y) :7o 
A ( I I I) , ( I I I ) h U x ( r-fer- h ) 

te/KMSftHnft, t K 'J F' b U*/L#-/L ( ^^-S^^'o 
^y^i>3L=:.]V) ^uA (III) ^j&iW^iil.. 

[00 22] ;ixf>«3-^ffiOSV>^fSSl/^gttiO 

- h -fL^ Wt^ -8 - V h - f ^ ^ fl-t § ^ n A ^ 

L<(i, ^'nA ( I I I ) bUX (2-x^;lxsdf^?-y 
x-b) , ^'oA (III) h'jx (-^yx^— h) , 

^'PA (III) hux (r-fef■;^r^r^:^-^) , 

( I I I ) f U;^ ( f y 7;l':tnT-fe^;l'T-fe f-t 
-h) , i?nA ( I I I ) bU;^ ( 2. 2, 6, 6— f 

hi. 

[00 23] ^%mzii\^xmmiih7)v^)v±mit 

RpMX, (4) 
(it^f, piiO<pS3-r-J)D, q{i;0gq<3T$)-o 
T, L;i^tp + qiil-3T-3=)S. MiiUf-^A, 

aJiLh^«t, x(i**s^, 7;^^=^fi^S, TU-;^ 

[0 0 24] ±iE-«j5t (4) Kfcv^T, 

0 cor fl^il-mt LT(i, mzm&-flh'^Tli^j:i-^ 
ti\ Miff, ^^/I-S, x^/l^S, TntVI-S, 7>/I- 

Miff, xhdfi-S, 7>d^i-a, X 

(47x7^ AS^ff I, . r U fc LT J± , 



[ 0 0 2 5 ] ^r*3, Jiia-ite* ( 4 ) tiSV^T, Mj&^A 

IT", Ptq*i'^if^^^^l. S^tt^, A l Ri.jXi.g 

a^, '«fflWcAl2R3X3iO-fe;:?.df^^i:LT^31 

[0026] J:ia-^5^ ( 4 ) T-^§tl§T;^^7^^M 
W^mtlXii. milS. ^^}V^}^^K. xf-;l/yf- 
•^A, 7°Ob°;l^iJf-'>A, n-^'-^-yL-U^i^A, s-7' 

^/IxU^T^A, t-7->;l-U^'^A, i^x^/l^v^-^-ix 
'^A, xf-;P7"-?-;L'-7^'"-^^i^'^A, x^;l/i?nnv^5'"-^^ 
>">A, JL^)Vy'u^-79'^^i^-^l^-. i^'^^^/L-Wci, 

xf-^i^si'n, i^^^/L-Sia, bU7!f-;l.*7y, bUx 
■fiVif^yy. 1- |J7f-;bT/l'S-'>A, 1- ij xf-;l/r;l- 
5::^'^A, hU-i'yT'^/l-T/I/S-'^A, hU-n-A, 

A, bUi/^'n's.dr^'/I/T/I^S-'^A, ^;I/X^;I/ 
T/l^S-'^A, j/x^;l^T;t'S-'^AbN-'; b', i/AV 
f^)V7)V 5 -'^ A t H U b' , i;xf-;l/r;l/ S -^^ Ax 
Y^i^Y. i^'x^;I/T;I/Sri'^A7xy=if>'b', 
u-^^i/)Vy3i.~)VT)V^-'^J^. x^;l^T;l'5-'>A 
xb^i/^'pyF, i;xf-;l'r;PSr:'!7Ai5'o»JF, i-" 
xf-;l/T;I^5-'>A7'nS F, i^'H' y7'f-;l/7/l'S-'> 
A^'OU b', ^"i^^PA.ifv;P7;PS-'^A^'nU b, 
;><-?^;l/7;l'Sxt>A-fex^:?'aU F, x^;l/7;l-S-'> 
A-feX*-?niJ F\ 7"^;I'7;^ = -'^A-feX^^niJ 
K , x^;i r ;L 5 - o 7, i,- \i ij k . -f v 7 r >p s 
-i^A> ^'nU 1 ^-/,» rO '.iu:, ZiL'>.') i^j7,^c;3 
^^$75.L^i§'IV)ra/;>'. ''I \'l '^'l : -^A-ft-^-W^ 
iltL <fflv^^>fL, §/';{i«7iL <!±l-'Jx^;l'7;l/S 
--^A^l- U-f V7-^;ir/L i.:~^'U.):m\^th.flh. Z 

[0027] Tn-^/i-^mit-^commRii. mif:^^ 

A-ft;-^fel^;UC^tLT0. 1-1 0, 0 0 03ST-* 
0, mKiiSS. 0003M, J;'5»^L<{i:l 
0-2, OOO'^MX'hlo 

[0028] ip.wRmvy A y(nm.-mmi. ffia 

^KmwMxhhi^vy 4 yffmi£f{z9uMti^m. 
T)ViK)vm\ti^mmmA 5 Yit-t^m^m^^^^x 
%mmm l , tmt nm^zimi^Kmm^t^^:^ 

i£, Xti^'nAft-^iflj, 7;L'^7l'^«'fb'^tl5St/'^«'< 

I: mmizit. m^iTimisit. ( 1 ) ^uMtism. 
T!v^)v-iLmit^m-. ±m4 s Yit-tsmmf^i^y ^ y 
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^t^m&muy ^ y^mx-ti , ( 3 ) ^^Mt^ 
s Yit-^m^mm\,zT)v^)v^mit-m 

&m ]yy^y^ mx-tl . ( 4 ) T;^^;^^Wt-^ 

m^m-( s Yit-^m^r^tsmm^zi'nMt-^Rm 
uy^y^mx-tt. ('5) 9uMt^'^^^mmi,z 

vmiKti. h.vy-.tz-^'mzi nmm^mmth:L}ii:i^ 
T^i. X. 'im<7^mis\i. ( 1 ) ^uMtism^iiif 

x-fh . ( 2 ) rji^A'-mwLi^r^mf 'mi s h ii^-^ 

mi:^mmr%^z^ n/. fbM*)'2:«A-tl. , ( 3 ) T /t^f 
{ti^tflg^^A-rs , (A) 9 ^Mtis'\>n^-^tJim\mz-h 

^Yit-t!mh7}v^]v^mit-^%'&mx-fh. 
di^m^zkmrnmrnth^ht-x'^h. t^a. :.ix 
h mM^u-^mmtmzm ras $ n^r i •> . 
[0 0 29] z<y)m!mmmtm<n. ^'nA-ft-^ 

0. 0 0 1'7H'^'o^;l^-1005U^;k 
< {i 0 . 0 1 v-f ^'n^/l— 1 0 5 U ^r/l^OifflSf AM 

y'9y. ^y^y. ^^^y. ^^r^y. i^^^y^ -i 

i^py, x-f^^L'^.>-t:>^ J'X>, ^'oo'^y-lry. ix- 

-A.df-ty. ^^'■fy. r-ty. F-f-ty^c/,)^!. 7 / 
yw^^64?tf -ffli*/ I it.."),?- A?' 5 

^tL'ti L^iEfe . (t ffl U^/^ : . ^ ^HI. JJi J (ft & 

mm^i^yh^->itimx\ miziiEitxmm^ 

[0 0 3 0] t;^, ^'oA-fbMi. r;i/^;i/^Jl^[:-^ 

0 0-2 5 o°c, mKiio^-ioo'CThi. mm 
mmmmmmmm^ii-f. ii;^ 0^-2 41^111. 
*? a L < (i 0 2 mmxh i.tcii. mmwmcoi-K 

\\ tfz. %mmmmmiii.mmi±-tmzmmLxi5 

[00 3 1 ] ^^mizxtm. }im(^M<mm^fif^^' 

fj^^^^ummz. mz^^uyymk^mai. yn-y 
A ymmi^nmt Lxm^tii. ^^uyymc^m 



[0032] *^HHti3V^Tfira$n§^Nn^>tt 

fi. mzm&tih<nx'm\<^tK mm. rm-m^ 

(5) 

R' iM' jX' k (5) 
(5^tf. i{iO-4cr>BaT'J)'5, j « 0 - 1 c7)SS:T" 

«si-2 0OK'fbJ<*sr^t. M' imm'immi 

A. I I A. V I I I , I I I I I B. I VB^L 

m^xi^cob Lxmfi'j.tLi,. 

[0033] -ISst ( 5 ) -/> imt LTJi. ^1 

tii. tm. mm, sr^^i. /i-)iy\ivY. mi^^ 

b\ >^Vot;'<^'y. >>^'oox^'y. i^^o^x^ 
y, j^'>?on7Ty, j^^'o'^^j^/l^ynS b\ ^'nn 
*;PA. HMCMbKSS. ^'pp'^y-fe'y. y^'pu's 
y-ify. T'p^'^y-fe'y, 'jyu^Ky-^iy^ M.iti'h 
u-^ix. s-fk^uoA. s^b-tv-^A, mc^y^-^'y-^ 
A. Jiifwrr), wftiiia, 3':?€«\ zjs^t^'^fg, 

Hm^t^'^ii, HJsfb7;l'S-'>A, H*^b7/l-S-'> 
A. HiS-fb^^-^S, HJafbi^Vl-7-OA. HMfb^'/l^v 
--^A. tg^b^-t-f^, tfifb^r-t^, 3^fbt-f. H 
tMb'Jy, SMb'Jy. H&fbry^^y. mfbry 
f-^y, zmfbryf-^y, z^-^-fbryf-^y. £^ 
-^fbry^^y, >-X^;l.r/L-S-'>A^'nU F\ i^';^ 
^/L S A7'o S K , ^/l T/P S AT-< 
^:?'"-f H\ i^'x^/i r;!. S:iOA?'DiJ >>Xf-;Pr 
;l'5-'>A7'nS F, >='x^;l/T-'L'S-i>A7-<^:*'"'1' 
K, xf-;l/r;U5-'!7Ai>;?PU K, xf-;P7;l'5-'> 

VTPt;l^T;I^S-'>A;?pU 'JAvy^)Vr)V 

s - 1^ A ^ p u H . -^f y y^}vr)V s a y ^' p u 

b\ ;;^A,dri/-;t.r;^S -i^A^'py b\ i^'i^^P-^dfix 
^mi^ A ^'py i;i:9^}Vr)V\~^l.9u 

yK. ^f-;i'r;kS-'>A-fex^?'oy F\ xf-;pr;P 
S-'^A-fex^^'oy H\ 7"^7i^r;i/S-^A-fe;^^i? 
pyF\ b y^f^/ki^y/i^^'py F, Fy^^/i-i^y/i^ 
7"n 5 F , ^jvi^ y ;k V ^' n y F , ^ f-;i^i^ y ;p f 

y.7ni.JF, 7x-;L'i^y;L'Fy ?oy F. i^7x-;l/ 
i- y.'Ly J-nU F, ;^^;l^i^'^'nnv7y. Fy7'>;F 
^y^'nUF, i^'rf-zL'f-yi^'iJ'ny F. 7'f-;^f-yF 
y^'nyF. Fy7x-;l/^y^'ny F. i^^x-zl-f- 

yi^^'py F. 7x-;i/f-yFy ^'py Yif-m-ft^fi 
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[0034] nnvy'imx^mmmii. i'viAit^ 

<7)fseffl*(i, M;^^ni.-ftM*Il^A(c*fL-<:o. 2- 

5, oooia-r-S)0, L<i±o. 5-2, 000 

[0 0 3 5] 2^%BJ(C iWf , kM.(^m<Wm.1iixfz'? 

[0 0 36] *l&Bfltj3l^Tffiffl§fl.§;HXK(i, # 
tcHe-fi. t<?)-r{i^v^*>\ «i-{f. TIEHfee ( 6 ) 
M(Ar)i (6) 

B. I I IBX(iIVBKW7C*^^U. ArtiTU- 

[00 37] -WA ( 6 ) WMxSt LX\t. 
ij\ b ijx ( 2-7;^:to7i-;^) :Kp>. h'Jx 

( 3-7;Pjj-o7x-;i/) *'py. hUx (4-7;i^^ 
n7x-;l/) ^-uy, hUx (2, 4 -i^'7;l':to7x 
^J^'ny, bUX(2, 5-i>'7;l/^n7a:-7l^) 
;J^-ny, hUx(2, 6-i^7;I^jrn7x-;P) 

y, byx(2, 4, 5-by7/i-^o7x-;i.) #'n 

y, bUX(2, 4, 6-hU7/P:tD7x-;l^) 4<'0 

y, bUx ('<y^'7;l'jrn7x-;l/) ;f>py. fx 
('^>'^'7;^jj-o7x:i;l/) hUx ('<y^'7;l^ 
:tD7x-;L') r;l'S:i'>A. rb^^x (^y^7;l/ 

:tn7x-;^) XX, m;x (4-F';7;I/3j-n;><^;l/ 

I. ; t ^IgT* I. . %fz. ±IEWNn t 
[ 0 0 3 8 ] xKiOi^SDB$fl|i±. ^' oi^-fC-^fii, r 

DA'fL'^tflll^/L'tMtTO . 1-2, OOOSMT-J) 
0.fftL<i±O. 5-1, 5 0 0=3fi. lOe^ L< 



ti 1 - 1 , 000 i^T* h.iVA 7mymA.m n 

A-ft^ft 1 ^MznLX 0 . 1 S5*)lc7)«-^{±ffiS^ 
!|l!ji^;H;«tT2, oooas^axS^^WiMii 
[0039] ;<7) i 3 (cLTPS^^I^:)W^&fflV^T 

l)iOiO . 0 0 1-?^^' n^yL-— 1 0 0 S U ^ /L-, Mt L 
<{i0. 01-?-f^'a ^ 1 0 S U ^JlcoimTmM 

[0 0 4 0 ] ^mmjimiztiv^xm^^hixiti-y ^ 
ytlXii. mm. x^ky, 7°uh>y, i-7t 
y. i-'^yry. i-^^-ty. i— ^Try. i- 
jj-^'xys i-y^-y. i— r-by^<50a->j-^7^y 
ffi, 2-7'-fy> 2-'<y-ry, 2-'^=^f-ky, s-'s 

^-by. 2-:t^'Ty. 3-:ti5'Ty. 4-:t^ry# 
COI*IgE:tL'7^'ya. H'VT'^U-y. 3-;'<^;I/-l- 

y^y, 4-;^^;i--i-'<yf-y, 2-x^;i.-i- 
^^-fey#w^MiS^V7^ya. avi, 3-r^i--x 
y. ^yri-y, i, 4-^y^'i^'xy. i, 5-^^ 

fDt^^tjfifj) ^} , mm^'^>mmmz i -^^^ry& 
[0041] *%Bjtfc(ti.ffifi^Kiecof^Si±. 

- 1 0 0-2 5 0°CT-S)l>*\ tit L<{iQ-2 0 0°C 

xMi\i, mz%m^ir^j:\yhy. mn. mtsx-o- 

3 , 0 0 0kg c m^Tt) 0 . UtL< iiO-3 0 0 

k g / c m ' xh h , ±fz. Kmmi'sm.'^m] tis 

:ftTmtTKJ6S-ttTtJ:V\ JIfi^XTJ)l.^^7 
-fytcfi. SJI5(c^vge*;<fx. Mi.{fM*, r;P3" 

ifcA5MtLv\ :tL'7^' yii+^Mi|g*5Lri3 
[0042] *)K,(E{±, H^^it. W^j^. mAo^v^ 

li. {kmmmi^7mm\,zi>oKmmx^^m^ti 
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[0043] 

mmm i 

0 0 m 1 cO Xt-> U XMitJ±SJ£^2l^ 9 0°CT-})P5Eft* 
^|gMLt<7)t.S*7!/',X-C-+^^SJiLit. 0. 18 9m 
o 1 / 1 CO h iJX^/L r/L'5 -r>/, yjg 
2ml tmkir^i^^rJ^^^y 1 0 Om 1 SrR 

«7^-Fl=t9. SOmmo 1/1 cO^'nA ( I I 
I ) b UX ( 2-xf-;i/^df-tyx-h ) /i^i?nA.df 
■t>'?§?S2. lmlS,tX2 8. 9mmol/lc7)N- 

[0044] mmmsoxi^zjimb. mmm^: 

1. OOOrpmtlKS, j«7^-mcx^Vy 
&^AU. x^VyJ±tj:0^'oA'fb-&»m^ffl 

fflifc^A^^x, x^LvtoffiM^^iSifit^c. mm^ 

P^comnrfrll ?r 1 O k g ' c y ti: S T iz x-t- 1- y 
m-^fz. 3 0 ^a-f*. ^JK^^* h U A* 
[004 5] m^^^M&tti^MiL , }X^^vmi±l 

fz. Kmmmm^Lfz%w^f^z^^ttiifmm^^^^ 

l±TT-^*i ( ImmHg, 1 0 0°C) LX^inMR^M 

[0 04 6] ^i?IJ2 

M«7 ^ - K^&t/«¥SB^#^^I*I§W3 
0 0ml (7)XTy ^XSiBJEafG^^ 9 O-CTSDSft* 
S$g^t:t<7)t>^S;5fxr+^^^L^. 0. 18 7m 
o l/l<;oh'Jx^;^7;l'Sx'>A/i^^'n'\df-fi^i§ 
}i2. 4m U 0. 0 7 7mo l/lCOyxf-^mi/S 



-i^A^'oy F/^^'n^df^?-y?iJS2 .1ml 
L^CV^'U^^^fy9 5 m 1 ^SiD^Hffltfta^^. 

x^i^y-C'+^^B^Lit, j«7^-mco. 

4 6 4mm o 1/lcO^'n^ ( I I I ) hUX (2-X 
^iV^^^JJi- V ) /i^'?U^^^y^ 2.2ml 
mf2S. 9mmo 1/1<?)N- (bU;><f-/l'i^U;l/) 

vi^H' s bv^-^'D'^^^f >'j§?t2 . 1 m 1 sr^±2.^ 

[0047] RJ£^§^-J 1 2 O'CtJnfiL. jffMffi^ 
1 , 0 0 0 r p mtiiMI, i - Kl=tx^^y 
^SAL, x^U-yJEtiO^'nA^t^ftoiSJtE^lffl^ 

fflt^A^n. :L^i^y<nm.^immLtz.. Kmm^ 

rtcOffii^ff^jS-4 0 k g/c m2 t^l> J; a tX^U-y 

mk. mm±:ni:vm-thi.^i,zmx 

i§«2-a«fl±At-S ; i; t j; -3 T««^*^S^^^?S 
[0048] SJSE^^^fi^T"?^aiL, iJ:i>T«EL 

i^u^v^yy ^-{zinmLtz. tfz. msm^z-^ 

JETTIg^ (ImmHs. 100°C) LT^WfiM^SJ 
[0 04 9] ^)}fiM3 

i.>-xf-;L'T;l-$x>>i./v-^ n/\df -fi^jgjSw-reib D 

tC. 0. 0 3 6mo I/ISOB (CgFj g/^^^-y 
?I?S2-5. 6mlSrfflV\ S^>tCO. 170mmol/ 
1 co^' ni. ( I I I ) h U X ( 2 -xf-yl.'N^Hf yx- 
h) /v-;'n^^-ty;§?tlr2. 4m K 0. 18 7m 

o i/i(0hyx^;i^r;^s-i>A/i^^'D^^-9-yfi 

?^^1. 9mUfcJ;?>'28. 9mmol/lN-(h 
U^^;P>-U;U) VL--f 5h'Sr0. 6 9ml ^rMUfcCl 
fciy^h. ^«2i:R«{cLTSJE&ff^r-:.^:. feSSr 

[00 50] JtiJ^Jl 

^tmv. mmmibmm.^zhxKmmti:-^tz, 

[0051] 

[isi] 
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0. 8 
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4 7.9 
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^6Ktl^« C4 


16.2 


1 . 6 




3 4.8 


C6 


5 5.7 


7 5.2 


8 5. 1 




C 8 


6. 6 


4. 6 


3. 9 


5. 5 


c I a 


15.5 


1 0. 7 


3. 5 


6. 3 


C 1 2 + 


6. 0 


8. 3 


6. 7 


1 0. 1 




9 1.2 


9 0.2 


9 6.0 


9 4.7 
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[00 52] 



